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ID HO X, coding Bequence for Oryza aativa NHXX protein 

^^^ G ^^ TCG ^^^ T ^ GTC ^T(^CCGCGC^^TG^CT 
CTGCACCGGCGTGGTGATCTTGCTGATGACCAAAGGGA^ 
TCAGT^GGATCTCTTCTTaTCTACCTCCTCCCTCCG^^^^ 



^^^^ raCT ^ TCTA ^^™CTTGCAATlX^G^TC^C^C^ 



S^^P TCTG ^^^^^TCCTC^TCA(^TGA(^CACCCTTTTTGTACA G 

^™ CC ^ TATCTTGGGATGGATG ^^ 

^o A ^^ G ^^ TCCA ^ GATARGCTCAA ^^ G TAGGA^^^ C ^g 
AAGAGCTGCTTTTGTATTCCCSMTGTCXSTTCTTGTCGAACCTA^ 

A ^ a ^ taacc ^ gacagga * g ttgta AT atgg^gg^c^^ 

^™ G ^^ GCTCOTGOTACAATAAG ^ 

TTGGGA^TGACAAAGCCATTGATCaCWC^CTG^ 

TT^CCTaa<aGTACAA«^CATTGT^CCTTCCAGC^^S^S 

£°^?^ CGGGCGCGGGTTCGTGCCC ^ GGG <^ 

p CA ^f GA ^^ CAGTCCAAA ^ 

^tgtaaaatgtgacagcaaaagagagaaggcaagttttgggtttgtagag^^gg^to 

^™I^ G ^ TAGTGCCTATA ™ OT ^ 
AGGCCTAAGAGCCA<^G<»CCTTCT^ 

^^^^^^^^^CTACCATCTOTAGITGGCC^TGT^T^AG 
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SBQ ID NO 2: Oryza oatlva NHX1 protein 

MGMEVAAJUlLGAIiYTTSDYASVVSIiniFVaiili^CIVIiGHIiIjBEWRWVNESITALIIGI. 

GTMISFFTISIAAIAIFSRMNIGTLDVGDFLAIGAIFSATDSVCTLQVI^QDETOFLYS 
LVFGEG WNDATS XVLFMALQNFDLVH IDAAVVIiKFLGNFFYLFLS S^^^GVFAGLLSA 
raKKLYIGRHSTDRBVMJTOO^YLSY^^ 

RAAFVFPLS FLSNIiTKKAPNEKI TWRQQVVTWWAGLMRGAVS lALAYNKFTRSGHTOLH 
^MITSTITVVItfSTMVFGromaPM 



SBQ ID HO 3t AcabidopsiB thaliana Mhxl 

^^^I^ AGTCTCG ^^ COTTOTOAT ^ CaTCTCA TCACGCTTCTGT 
GGTTGCGTTGAATCTCTTTGTTGCACTTCTTTGTGCTTGTATTGTTCTTGGTCATCTTT 
^^^^^^^^TCC^T^CCGCOTGTTGAT^CTAG^S 

AGATCITTTCTTCaTATATCTTTTGCCACCCATTATATTCAATGCAGGGTTTCAAGTAA 

AAAAGAAGCAGTTTTTCOSC^TTTCGTGACTATTATGCTTTTTGGTGCTGTTGGGACT 

ATOATTTCTTG<^CAATCATATCTCTAGGTGTAACACAGTTCTTTAAGAAGTTG^^T 
TCGAACOTTGAOTGGGTGATTATCT^ 

CAGTATGTACACTGCAGGTTCTGAATCAAGACGAGACACCTTTGCTTTACAGTC^TA 

C^TOGATCTCACTCACCTAAAC^ACXSAAGCTGCTTTTCRTCTTCTTGGAAACTTCTTGT 
^^^™ CT ^ GTACC ^ OTGGTCCTCCAACCGGTCT ^T^ 



AGAA * AACA ?f^ GCATATC 
CTTGTATGTTGGAATGGATGCCTTGGACATTGACIAAGTGGAGATCCGTGAGTGACACAC 
CGGGAACATCGATCGCAGTGAGCTC7VATCCTAATGGGTCTGGTCATGGTTGGAAGAGCA 
GCGTTCGTCTTTCCGTTATCGTTTOTATCTAACTTAGCCAaGAAGAATCAAAGCGAGAA 
AATCAACTTTAACATGCAGGTTGTGATTTGGTGGTCTGGTCTCATGAGAGGTGCTGTAT 
CTATGGCTCTTGCATACTAC^VAGTTTACAAGGGCCGGGCACACAGATGTACGCGGGAAT 
GCAATCATGATCACGAGTACGATAACTGTCTGTCTTTTTAGCACAGTGGTGTTTGGTAT 
GCTGACCAAACCACTCATAAGCTACCTATTACCGCACCAGAACGCCACCACGAGCATGT 
TATCTGATGACAACACCCCAAAATCCATACATATCCCTTTGTTGGACCAAGACTCGTTC 
ATOGAGCCTTCAGGGAACC^CAATGTGCCTCGGCCTGACAGTATACGTGGCTTCTTGAC 
ACGGCCCACTCGAACCGTGCATTACTACTGGAGACAATTTGATGACTCCTTCATGCGAC 
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SBQ ID NO 4: Arabidopsis ttellLxa Nhxl protein 

sssssssssssssassssssss; 
ssssessssssssssssssss^S 



FPDIiSKA 

SKQ ID NO 5 : Wedlcago aativa Na+/H+ antiporter 

A ^ CAGCTCAAAAACAAA ^ CATC ^^CA^ 
A^TTATmCTACTGGACTTTGAAAUTTGG^ 

^TCTGC^TC^TTTCTGGAG^TGGACX^CATCAT^ISS^^ 

^^^^^ CTAT ^ TCTOATCmCTOCCGAT ^OTcSOTOTATC 
AACTTGTTTGTGGCACTTCTGTQTGCTOnATT^ 

TTTTGCTGTTTAGTC^TGGAAAAAGTTOGCATATTCTTGTTTTCAGTGAAGAT^^reTC 
Z^ ATACOT ^ C ^ CTATOATATO ^^^TTTC^TAAaG^^G^ 

GAAATOSGCGATTATCTAGCTATW^CARTRrrTGCcS 

AACCAACTGAACCCTTC^TTGCATTGCaTTTCTTGGGCAACTTGCTCmmGT^ 

AG ^ G ^ CTCCT ^ G rarac^ T c TC ^ 

^ CC ^^ TGC ^ CTOAGTOAACCTATCT ^ G T^TTCTTACGGm^T™ 

CCAAGCATTCTTTTGCTACCTTGTCCTTTGTTGCTGAGATCTTTATCTTCCTTT 
GGTATGGATGCCCTGGACATTGAAAAATGGAAGTTTGTTaGTGAlAGTCCTCG 

£^^^ CTOATCCAAC ^ CTARA ^^ 
AGACaGCAAGOTATCMTTGGTC^ 

T^^^CCATCACTGTTGTCCTTTT^ 

ATCGACTACTCCAAAATCATTCATTGTCCCACTTCTAGGAGATTCCCGAGATOCTGA^r 
CTGATCTTGAAGGCCATGAAATTCACCGA.CCGAACAGCCTTCGTCCTTOA 
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CCA^CACACTQTTC^TCGATTATGGCGAAAGriTGATGATTaVTTCATGCGTCCTGr 
II^^^^^^^T^CCTGGCTCACCAAGTGAACGCAATGGTA 

TGAAATTTTTCTTTAAAAAAAAACCTCGTAGTGAAATTTTGTTGAGCTGTTTGAGTAGC 

™^™^ tg ^ ttc ^ tctctctgtctattatg taaactacaatattttttS 

TCTCTGAGCCATTACATGTTTGTGTATGTGTCCAAAAAAAAAAAAAAAA 

SEQ ID HO 6, Itedicago sativa HTa+/H+ antiporter protein 

MAIEMSS IVSKLSMLS TSDHAS WSMNLFVALLCAC I VLGHLLEENRWMNES I TALLIG 
ICTK3WILLFSGGKSSHILVFSBDI^Piyi^pi IFNAGPQVKKKQF ^^^E? 

AWIKXLYIGRHSTDREVAIMtt,^^ 

Sf^I TTraSFATLS '^ IFIFLW< ^ A ^IEKWKWSDSPGTSIAA3SVLLGLILi; 
S^^^ PLSFLS ^ T ^ OTQKISPRQQ ^ I ^ G ^ G AVSMAIAYNQFTMSGHTQL 
RSNAIMITSTITVVI,PST\n^LLTKPI,IiaiLPHPKITSSMTTTES3TPKSFIVPI,LG 



SBQ n> NO 7. Suaeda mari tiara oubsp. salaa Ka+/H+ antiporter 

TTTCACAAAGATTATTGGACTTC^GAAGTTTGATTTTGTGGAGCTAGAAAGGGTTTCAC 
ATACATTGGA<^TTAATTTAC^PTGAATATATATATATTTGTTGTGGGTCTTGGATT 
GTGCACAAAGAAATAGGTGAACAATGTTGTCACAGTTGAGCTCTTTTTTTGCAAGTAAG 
ATGGACATGGTTTCXaCGTCTGATCATGCrrCCGTTGTOT 

AATCCATTACAGCTTTGCTAATAGGTTTATCTACTGGGATTATAATCCTGC^TTAGT 
GGAGGAAAGAGTTCGCATTTGTTGGTCTTCAGTGAAGATCTTTTCTTTATATACCTCCT 
TCGACCGATTATATTCAATGCGGGGTTTCAGGTGAAAAAGAAGCAATTTTTCCGCAACT 
TCATTACTATTATrTTGTTTGGAGCCXJTTGGTACATTGGTATCATTCATAATCATATCT 

TCTTIGCAATTGGTGCAATATTCGCTGCAACTGATTCAGTTTGCACATTGCAAGTGCTTA 

GCTACATCAGTGGTGTTGTTCAATGCAATTCAAAACTTTGACCTCACGCACATTG^^ 

CAGAATTGCCTTCCavATTTGGTGGCAACTTTCTATATTTATTTTTTGCAAGCACTC 

TTGGAGC3\GTGACTGGCTTGCTAAGCGCraATCTCATCAAAAAGTTGTACrTTGGAAGG 

CATTCAACTGACCGTGAGGTAGCCTTAATGATGCTTATGGCTTATCTATCGTACATGCT 

TGCTGAACTCOTCTATCTGAGCGGAATTCTTACAGTATTCTTCTGTGGGATTGTCATGT 

CCCATTATACATGGCACAATGTGACGGAGAGCTCCAGAGTAACCACCAAGCATGCTTTT 

GCAACACTCTCTTTTGTAGCTGAGATCTTCATCTTTCTATATGTTGGTATGGATGCACT 

CCATACTGCTTGGTCTTCACATGGTTGGGCGAGCTGCTTTTGTTTrTCCCTTCGCCTTT 
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TTAATGAACTTGTCCAAGAAATCAAATAGTGAGAAGGTCACCTTCAATCAGCAGATAGT 
C^TTTGGTGGGCTGGTCTCATGAAAAGTGCTGTCTCCGTGGCACTTGCTTATAATCAGT 
TTTCAAGGT CAG GACACACACAG CTGAGGGGAAATG CAAT CATGATTACAAGCACCATA 
ACCGTTGTC CTTTTCAGTACGATGGTATTTGGGTTG CTGACAAAGC CTCTTATACTCTT 
TATGTTGCCTCAACCX3AAACATTTCACTAGTGCAAG 
CAAAGTCATTCTCCTTGCCTCTTCITGAAGATAGACAAGATTCTGAA 

AAa^TGATGAAGAAGCCTACCCCCGTGGGACTATAGCTCGACCTACTAGTCTTaSTAT 

GCTACTAAATGCACCAACTCACACTGTCCATCATTATTGGCGCAGATTCGA 

TCATGCGGCCTCTATTT^^ 

GAACAGAGCATCACTAATTTTGTCACAGAGAACATAAGTTAGCGATAA 

GGTGCAGAAACTAATAACTTACAGCCCTAC^GGCAATCTACAAAGACA 

TACCCAAGAACGAACAGCCCGGTGTTTGGTCTCGTGGGCTTGATGTTAAGACTGTGCTG 

TACTTC TGT TAATAGAGAGTAAGTTACAGAAACCAC CGATTTAAACATAT CTGTAATTT 

TTTACAG CATGGATAT T CX3ATGGATTCTTTAATCTGGCTGTAGCTAGAATACT CTAGCA 

TGTTTTGTAGTTTCAGTCTTACCATTTAGG 

TTAGTGTGCTTACTGCTTACTTrAGAGCAAACTGCAAC^ 

CG GCACCTGTGTAATTTATCATTTTTATAATGATGGAG CATGATCATTTGCAATCAAAT 
TTACAATACTGTGATTAAAAA 

SEQ ID NO 8: Suaeda marifciina subsp. salsa Na+/H+ antiporter 
protein 

ML SQL S S FFASKMDMVSTSDHASVVSMNLFVALIiRGCrVT GHLLEENRWMNES ITALLI 
GLSTGIIILLISGGKSSHLLWSEDLFPIYLl^PIIE^AGPQVKKKQPPRNPITIILFG 

AVGTLVSFIIISLGSIAIFQKMDIGSLELGDLIAIGMFAATDSVCTLQVLNQDETPIiL 
YSLVFGEGVVNDATSVVLFNAIQNFDLTHID^ 

SAWIKKLYFGRHSTDREVALMMLMAYLSYNILA^ 

TE S S RVTTKHAFATLS FVAE I F I FLYVGMDALD I EKWRFVSDS PGTS VAVS S I LLGLHM 
VGRAAFVFPFAFI 1 MOTiSKKSNSEKOTFNQQIVIWWAGIiMKSAV 

LRGNAIMITSTITVVLFSTMVFGLLTKPLILFMLPQPKHPTSASTVSDLGSPKSPSIiPL 

LEDRQDSBADLGNDDEEAYPRGTIARPTO 

RGFVPFVPGS PTEQS I TNFVTENI S 

SEQ ID NO 9: Zea mays Na+/H+ antiporter NHX1 

ATGGGGCTTGGAGTAGTGGCGGAGCTAGTCCGCCTTGGCGTCCTTTCCT 
TCACGCCTCCGTGGTTAGCATCAATCTCTTTGTCGCCTTGCTCTGCGCCT 
TGGGCC^TCTTCTTGAAGAGAATAGGTGGGTGAAOG^ 
CTCGGCACCGGTACCGTCATCCTCATGATTA 

CTTCTCCGAGGACCTCTTCTTCTTCTATCITTTGCCGCCGATCATTTTC^ 
TCCAAGTGAAGAAGAAACAGTTCTTTCGAAACT TCATTACTATTACACTGTTTGGTG CA 
GTTGG CACC TTGATCTCTTTTACTGTAATATCC CTTGG CG CT CTAG GACTAATATCAAG 
G CTTAATAT CGGCG CACTTGAACTGGGAGACTATCTTGCACTTG TCTCGG 
CCAC^GACTCGGTTTGCACCTTGCAGGTGTTAAGC^^ 
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OTCCTCTTTCTGTACOTGGGTATGGATGCTCTCGACATTGAC^GS^T^Gf 
GCACGAAAAAATCAGCTGGAAGCAGCAGGT^^ 

CGGGGGAACGCGATCATGATTACCAGCAC^TTATCGTCGTGTT^^ 

gtocggcctgctcacxsaagcccttaattaacttgctaatacotSc^aa^cS? 

^TCTTGAGOGATGACTCAAGCCCA^ 

ctcggtagc^cttagaggagccgaccaacatcccgcggccgagctccI^aagI 

GTTCCTCACCATGACTAGGACCGTGCACCGATACTGGCGCaVAGTTCGACGACGCCTTCA 

TCAGGCCCATGTTCGGAGGCCXKGGTTTCGTACCTTTCGTGCCAGGCAGCCCGACCGAG 
CGTAATCCGCCGGATCTTTCCAAGGCTTAA «»<-«*S-S.CGACCGAG 

8BQ ID NO 10: Zea mayo Ha+/H+ antiport. 
^^^^ L ^ G ^ SSTSD ^ WS ^ E ^ L ^ C IVLGHI,LEENRWVNESTALIVG 

ALVIKKLYPGIfflSTDREVAIl^lMUaYIlSVMLAEIJPALSGILTVPPGCIVMSHYT!^^TO 
^f^^ AmSF ^ mFLWG ^^ ID ™^ VS ^P<3KSIAISSI M GLVMV 

^IMITSTIIVVI,PSTMVFGLLTKPLI^I.rpHRNATSMLSDDSSPKSiaSP^TSQ 



er NHX1 protein 



RNPPDLSKA **"■ * w*\wt v iTB v jrGSPTE 

SEQ ID NO lit Zea mays Na+/H+ antiporter NHX2 

ATGGGCCTTGGTGTTGATGCGGAGACGGTCAC^CTCG<lAGTCCTmGCTCGACCTCGGA 
TCATCCCAGCGTTGTCAGTAACAACTTCTTC^TAGC^ 

TCGGGCATCTOTTGGAGGAGi^CCGAATGGTTAATGAGTCTATTACAG^ 
CGTCT^ 

GGTTTCaU\GTAAAGAAAAAGCAATTCTT 

GCTATTGGGACTCTGATTTCCTTTGTAATAATCTCTCTTGGTGCTATGGGGTTO 

GAAACTTGATGTTGGTCCACTCGAGCTTGGGGACTATCTTGCAATTGGTGCT 

CGG CAACAGATT CTGT TTG CACCTTACAGGTGCTTAACCAGGATGAAACACCCCTACTC 
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OTCGCTCCAAAACTTCGACATCACXXaCATCIAATGCCGAGGTGGTATTTCACCTCCTTG 
OTAATCMGCTGATGGCATATCTAAGCTAC^ 

ACG^GTCTAGCO^TTACTACGAAGCACGCCTTTGCCACCCTGTCT^CC^C^ 

gactttcatatttctctacgttgggatggatgcgctagacattgagaIgtgg^ 

TTTCXMACACCCCGGGCAAATCGATAGCCATATCCTCCATACTCMGGGGCTTGTCATO 
^^^GCXSGCTTTrcTG^CC^^ 

TGAGCACClAAAAC»TCTCCTGGAAGCaGCAAGT^^ 

GTGAGAGGTAACGAAATCATGATTRCTAGCACCATTACCGTCGTGCTATTCTCCACAGT 
GGTGTTCXKSTCTCCTGACTAAACCACTGATCAGGCTCCTTATGCCCC^TOCC^rCTGA 

c^tcctctccgacgacagcacccc^gtcattgcactcacctSg^aca^c^ 

CTCGGAAGCTCCATCGAAC^GaXSACG^™ 

ATTCACAACTATGACGAGAACGGTGCATAGGTACTGGAGAAAATOGATGAC^^^ 

SEQ ID NO 12 s Sea maya Na+/H+ antiporter NHX2 protein 
MGliGVDABTVRLGVLS STSDHAS VVSNNPFVALLCACrVIiGHLIjEENRMVNE S I TALLV 
A G^ISmiSiaMGLPKKICVGPM^^ 

Y S LVFGEGWNDATS I WFNAIjQNFD I TH INAEVVFHLIjGNFL ylflls tvx»g VATGL I 

^~sssssssssssssssss^sss 

%2ES5XS£5E5SS2Z£SEESZESi 

KJNJrHDIiSKP 



SBQ ID HO 13 s Zea mays Na+/H+ antiporter 

ATGTC^TAGGACTGACGGCCGAGACCGTGACTAACAAGCTAGCCAGCGCCGAGGACCC 
ACCTCCTTGAGGAGAACAGATGGGTCAATGAATCAATAACAGCCATTCTCGTGGGCGCT 

n GA ^ AGG /^ T m ^ CATCTATC ^ CTGCCGC ^ raA ^T(^ 

AA ^ AAAG ^ AAAAGCAATTCTOCCGCAAC ^ AT ^^TTATTOT^ 

GGGACTCTGATTTCCTTTGTAATAATCTCTCT^GGTGCTATGGGGTTGTTCAftGAAACT 
TGATGTTGGTCCACTCGAGCTTGGGGACTATCTTGCAATTG™ 

CAGATTCTGTTTGCACCTTACAGGTGCTTAACCAGGATGAAACACCCCTACTCTACAGT 
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CTGGTATTCGGTGAGGG<^TCX3TGAACGAC^CTACAAGTGTTGTGCTGTTTAATGCAGT 
GCAAAAGATCGACTTCGAACACCTTACOSGAGAGGTGGOGCTCCAGGTT^ 
TCCTCTATCTGTTCTCAACCTC^CGGTCCTGGGCATAGCCACTGGGCTCATTACCGCC 
TT CGTC CTCAAGACAC TCTACTT CGGCCGTCATAGTACTAC CCGTGAGTTGGC CATTAT 

TCGTCCAGAATTACCTCTCGCCATGTGTTCGCTATGCTAAGCTTCATTGCCGAAACG'I^ 
™^^TA03TG<^C^ 

^TCCTTTGGGA^^ 

Q3GGCGGCATTCGTTTTCCCCCTCTCGTTCCTGAGCAACCTTAGTAAGA 

GGAAAAAATCACGATCAGGC^GCAGGTTGTAATTTG 

CCGTCAGCATCGGTTTGGCGTTCAACAAATTTAGAAGGGCCGGTCAC^ 

C^CCTCCTCACCAAACCGTTAAT^ 

^^^^^-^^^^^^^-^ ^ CCT AAG TCT GTACACAGCCMZ!AGTTTTAAGC TC G CAACTG 

ATAAGCTCAATCGAGGAGCCCACGCAAATCCCGCGGCCGACAAATATACGGGGTGAGTT 

CATGACCATGACGCGAACCGTGCLR.TCGCTATTGGCGCAAGTTTGATGACAAGTTCATGA 

GGCCTATGTTCGGAGGCAGGGGTTTTGTCCCGTTTGTCCCAGGGTCGCCTACCGAAAGA 
AG CTCAC CCGATCTAT CCAAGGCATGA 

SEQ ID NO X4: Zea may B Na+/H+ antiporter NHX3 protein 

MS I GL TAETVTNKLAS AEH PQWPNS VF I AIiLCLCl/VT GHLLEKNRWVNE S I TAI LVGA 

ATGTVI IiL I SKGKS SH ILVFDEE LFF I YLLPP I IFNAGFQVKKKQPPRNF I TI XLFGAX 

GTIiIS FVI I SLGAMGIiPKKLDVGPLELGDYIiAIGAI FSATDS VCTLQVIiNQDETPIiLYS 

LVFGE GVVNDAT SVVLFl^VQKI DFEHLTGEVALQVFGl^LYLFS TS TVLG IATGL I TA 

FVLKTLYFGRHSTTREIAIMVI^YLSFJaj^LFSLSGIITVFFCGV^ 

S SRITSRHVFAMLSFIAETFIiFLYVGTDAIiDFTKWKTSSLSFGKSIiGVS S VLIK-rLVLVG 



GNAIMXTSTIIVVIiFSTVVFGI.I,TKPLINIiLIPHimATS 
^SIEEP^IPRPTNIRGEFMTMTRTVHRYWR^ 

SEQ ID NO 15; Zea mays Na+/H+ antiporter NHX4 

ATGGGGTAT CAGGTCG TCG CCGCGCAGCTGAAGCTGGCTT CCT CAG CTGACCACGCAAG 
CGTGGTTATCATCACGCTCTTCGTGGCCCTCCTCTGCGCTTGCATAGTGTTGGGCCATC 
TTCTTGAAGAGAATCKJCTGGCTAAACGAATCAATTACAGCAT^ 

ACX5GGGGTTGTGATTCTATTGATCAGCCGAGGTAAGAACAGCCGCCTGCTTGTGTTCTC 
GGAGGACCTCTTCTTCATCTATCTATTGCCGCCCATTATTTTCAATGCCGGGTTCCAGG 
TGAAGAAGAAAGAGTTCTTCCGGAATTTCATGACAATCACACTATTCGGTGCTGTTGGC 
ACAATGATATCCTTCTTCA-CAATCTCTCTCGGCGCAATAGCGACATTCAGC^GAATGAG 
CATTGGGACGCTAGATGTCGGGGATTTTCTCGCTATTGGAGCTATCTTTTCTGCAACGG 
ATTCTGTGTGCACGCTGCAGGTCCTCCATCAGGATGAGACGCCCTTTCTGTACAGTCTG 
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G^TTCGGTGGGACCCTGGGAGraAGTGGAGTACTC^TGGGGCTGGTCATOCTAGG^AGa 
GCTGCTTTTGTCTTTCCTCTCTCCTTTCr^ 

GAAAATTTCTT^AGGATGCAGGTTGTGATTTGGTGGGCGGGTCXAATGCGCGG^cS 

^ttccatggcctt?ggcgttgaacaaattc^ctcggagcggccaSc 

AATGCTATCATGATAACTTCAACCATTACCGTGGTGCTGTTCTCTACGOTG^ 

TATCGGAACCGTTOTCACCC^GAGCTTCCATAGTCCTCTTCT^CTCGCAActG^ 

TCTGAC^TGGAGTCGACAACCAATATAGTCCGTTCCTCCTCACTTAGGGGGCTCCTC 

^CCAACTCACACGGTGaCTACTACTGGCC^GTTCGA^CGC^^^Sc 

SEQ XD NO 16 s Zea mays Ha+/H+ antiporter MHX4 protein 

MGYQVVAAQLKLASSADHASVVIITLFVAIjLCACIVIiGHLLEKNRWIjNBSITArillG 
TGVVILLISRGKWSRLLVFSEDLPPIYLIjPPIIPNAGPQVKKKQPFRNFOTII^FGAVG 
^ISP^ISL^XATPSimSXGT^VGDPI^GAIPSATOSVC?^™^^ 
^Sf^ ATS ^^ VQraQ ™ ImOT ^ LIGNI, LYLPSTSTLLGIGTGI,ITAP 

SRTTSI^ATLSPISETFIFLYVGMDALDPEKWKTSSLSFGGTLGVSGVLMGLVMLGR 



irkrULiSKA. 

SEQ XD NO 17 s JSordeum vulgare HvNHXl 

CCCCGCCCGCGCC^CTGCGCATCTGCCCCCCCTCCTTCTCCCTCCTCGCTCCCCACCCC 

i^^S^^ ^^ A ^ A ^ AGGAGCT CGG CTGTTCT TCGTCTC C CCGTCGATT CGTCTC 
GGG ^^^ 

AAAAAGCCCGCGTCTTTCCCCGAGGGCGC 

ATCAACCTCTTCGTCGCX?CTGCTCTGCGCCTGCATCGTCCTCGGCC^ 

FIGURE 4 (continued) 



WO 2004/106528 



PCT7EP2004/051022 



12/18 

CACTTTACAGGTTCTCAATCAGGAa^GACGCCCTTTCTGTASc^?? 0 ^ 0 ^ 
AAGGTGTTGT<^CGA TC CCACATCAGTCGTGC1TTTCAACX^TC^G^^^T 
OTAACCAAATOSATGCAATCGTC^TTCTCAAGTTCTTGG^ 

AGTTATACATAGGAAGGCATTCTACTGACCGK^(3GT^CT?SGiTOC^^S 
^^ TC ATATATGCTAGC^GCTG<^ T Tl^^Sc^^S 
CTG^mTTGTGATGTCGCATTATACTTGGCATAATGTGACAGAGAGCTCAAGAG^ 
CAACAAAGCATGCTTTTGCAACCTTGTCCTTCATTGCTGAGAC^raTCTCTTCCT^ST 

gttgggatggatgcactcmatato^gaagtggaaatttc 

TCTTCCCXMTTTCATTCTTATCCAACCTGACAAAGAAGACGGAGCrCX3AAAAAATAAGC 

tgatcaccagcaccatcactgtcgttctgtttagcactatgctgtttggcaSotgaca 

AAGCTCTCTCATCCGGTTC^TGCTGCCOGCGTCGAGCAATGGCGACCC^TCGGAGCCCTC 

GTCACCGAAGTCCCTGCACTCTCCTCTCCTCAC^GCATGCTAGGCTCGGACATGGAGG 
^^ ctcccca ^ t ^ c ^ tc ^ tcctcc ^ tcct ^ t ^CTC^CMGGAGG 

^^^~ CmCTGGTOCW ^^^^^ TO ^CCTATGTTCGGCGG 
GCGCGGGTTCGTGCCCTACTCCCCTGGATC^CCCACCGATCCAAACGTAATCG^CAT 
GAACGTTGTGGAGAGAAGAGAAAAGCCATTACAGCTTCAGC^GACACTCTGAACTGTTG 
TAACTGGAAGAGAAGGAGGTGCTACAGCITCGGA^ 

TCGCCTTATCGGTOACGACAAGCCTGlACATTTTTGTATGTAGATTAA^^CAAiTC 
TACCCTATGAGATGAGATCTCCTCTGGCAGGC^GGCaGGCCATTTCCTTCCTCCTTGGC 
TAGGAGTCTCTGGCCTCCTGCATATCTACC^GTGCTTATTAATCTCCTCCCCCACTTTC 
TAGTGGATTGGTGTAATGGTGTGTACTTTACCAAGTTGTGTGAGATGAGTGATGATCTT 

^^^^^^^^ct^^^tctatctattttcStat^ 

TTGAACTGAACTTGTGTCTTGAACCAC 

SEQ ID NO 18 » Hordeum vulgara HvNHXl protein 

IGI^TGVVT:iJ4TTKGKSSHVLVFSEDLPPIYLI,PPIIENAGFQVKKKQFPRNPMTITLP 

^o^y^^ ATS ^ F1 ^ OTD ™ QIDA ^ LOTLGN F'^^SSTPl^VFSGL 
IiSAYIIKKLYIGRHSTDREVALMMLMAYIiSTiMliAEIiLDIiSGILTVPPOGIVMSHXTWIDI 
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V^SR^KHAPATLSPIAETFLFLYVGMDALDIEKWKFASDSPGKSIGISSILI.GLV 

^GNAIMITSTITVVLPSIMLPGILTKPLIHPLLPASSNGDPSEPSSPKSMSP^TS 
^D^I*IVRPSSUmi.ITKPTHTrHYYWRKPDDALMRPMFGGRGPVPYSPGSPT 

SEQ ID NO 19 > Tcltlcum aesfcivum HHX2 

ATGGGGTACCAAGTGGTGGCGGCGCAGCTGGCGCXWCTGAGCGGCGCGCTGGGCACOTC 

ggaccacgcctccgtggtctccatcaccctcttcgtcgogctgctctcSotSa^ 
tcctcggccacctgctcgaggagarccgctggctcaacgagtcStcaccgccct^tc 

ATCGGGC^TOTGCACGGGOGTGGTGATCCTGATGACC3VCC3^AGGGGAAGAGCTCGCA^GT 

GCTCGTCTTCAGCGAGGACCTCTTCTTCATCTACCTCCTGCCTCCCATCATCTTCMCO 

CCGGTTTCCAGGTGAAGAAGAAGCAGTTCTTCCGGAATTTCATGGCAATCACACTATTT 

GGTCCCGTTGGGACGATCmTGTCGTTTTTCACAATATCTCrTGCTGCCATTGCGATA^ 

CAGCAGGATGAACATTGGGAC^CTCGATGTATCAGATTTTCTTGCAATTGGAGCTATCT 

TTTCOSCGACAGATTCTGTCTGCACTCTACAGGTTCTCAATCAGGACGAGA^COT 

TTGTAI^GTCTAGTGTTCGGGGAAGGTGTTGTGAACGATGCCACATCGGTCGTGCTTTT 

CAACGCBCTCCAGAACTTO^TCCTAACCAGATCGACGCGATCGTCATTCTTAAGTTCT 

TGGGGAACTTCTGCTACTTATTTOTGTCAAGCaCCTTCCTTGGAGTCOTTACTGGATTC 

T ^ T ^^ CCTACCTCT ^ TATATGCTAG CT^CTGCTAGATTTGA 

g^tatcctcactgtattcttctgtgctattctgatgtcacattacacctggcaS 

GTGaCAGAGAGCTCAAGAGTTACAACAARGCATGCATTTGCAATCTTGTCCTTCATCGC 
TGAGACTTTTCTCTTCCTTTATGTOKX^ 

TTGCTAGTGACAGCCCCGGCAAATCCATTGGAATAAGCTCAATTTTGCTCGGGTTGGTT 

GACGGAGCTCGAAAAAATAAGCTGGAGGCAGCAAATCGTAATATGGTGGGCTGGGCTGA 
TGAGAGGAGCTGTGTCGATCGCTCTTGCTTACAATAAGTTTACAAGATCTGGTCACACA 
^^^^^^^^^CACCAGCACCATCACTGTCGTTCTGTTTAG^ 
!™^^ CAm ^ CAAAGCCTCTGA TCCGGTTCCTA CT GCC« 3 a^CGAG^ 
ATGGCGCCGCCTCAGATCCCGCGTCACCGAAGTCCCTGCACTCTCCTCTCCTCACAAGC 
CAGCTAGGCTCGGACCTGGAGGCGCCTCTCCCCATCGTGAGGCCCTCCAGCCTCCGGAT 
GCTCATCACC3AGCCGACCCACACCaTCCACTACrrACTGGCGCAAGTTT^CGACGCGC 
TGATGCX3CCCGATGTTCGGAGGGCGCGGGTTCGTGCCCTACTCCCCAGGATCACCCACC 
GATCCGAACGTACTCGTGGAATGAACGTCGCGAAGAAGCAACGGAGAAGCCATTAC3VGC 
TTC^GGAGACACTCTGAACTGTAACAGGAAGGGAAGGAAGTGTCACAGCTTCAGAAGAA 
CGCGAAGTCTCCGGXAATATTATAGCGTTTGGCAGACTCGGAAGGCTGAAGAAGGCGGC 
CCTCCGATGATGGTTCAGATGAACGGTTGGTTGCGGCACCGACAGGAAGATGAACCCTA 
GTAACGGTGATGCGAGTATCATCATCGCCTTATCGGTTACGACAAAGCCTGTACAGTTT 
TGTATGTAGATTAACAAGCCAATTGTATCCTATGAGATCTCCGTTGGCAGGCAGGCGTC 
TGACCTCCTGCATCTGCGACGACCGCGGCGTGGCCAAGGCCGGGTGCGGGCGGTCGTAC 
GCGCCGTTCCCGCCCGGGTGCATGTTCCACAGCGAGGGCGGGCTCAAGAGCTTGGAGCA 
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CCAACTTCAAGGTCGACGCCTTC^CCi^GATCAACTCCATGCCCCGCGTCGGCAGCGCC 
ACC^CTGGGCCGCCGCCTGGGACX^OSCCGCCATCTGATCCTCGCC^CGCC^CGTT 
GCTCTCCGTCX3TGGCCTCGTCGGGCTTGGGCTTATTGCATTTTACT 

TTGGCAATGTACATTCTGATCTGATCTGATCTGAGCCGTGTGTGGGCGTGGGCGCGCTG 

GCACGTACGGCTGTTTGCTTGTAC^ 

AAA 

SEQ ID NO 20 s Tr±t±cwn aesfcivum NHX2 protein 
MGYQ^AAQLARLSGAI^TSDHAS^ 

IGLCTGVVILMTTKGKSSHVXiVFSEDLFFIYLIiPPIIFNAGFQVKKXQF^ 
GAVGTMMS FFTI SIiAAXAI FSRMNIGTLDVSDPLAIGAIFSATDS VCTLQVIiNQDETPF 
LYSLVFGEGVVNDATSVVLFNALQOT^ 

LSAYVI KKLYXGRHSTDRKVAIjVMIjMAYLSYKLAELIiDLSGI 

VTES SRVTTKHAFATLSF IAETFLFIiYVGMDAIiDIEKWKFASDSPGKS IG I S S I LLGLV 
LVGRAAFVFPLSFLSNLTKKTELEKISWRQQIVIW^^ 

qi^gnaimitstitvvlfstmlfgiltkplirfllpassngaasdpaspkslhspllts 

SEQ ID NO 21s Oryza sativa NHX2 
<^TGGCCATCTCGCTTGAATC^ 

GGTCGAGATGGGGCTGGATTTGGGAGCTCTCGTTCTCAAATCCGGCG 

CGGACTACGACTCGATOTTCXjCGATO^CATCTTCGTGGCGCTGCTGTGCAGCT 

GTGATCGGGCACCTGCTGGAAGGGAACCGGTGGGTGAATGAATCCATCACC^ 

CATGGGGCTGATCACTGGAGGTGTGATTCTGCTCGTCAGTGGTGGGAAG 

TTCTTGTGTTCAGTGAGGACCTCTTCTTCATTTATT^ 

GCTGGGTTTCAAGTAAAGAAAAAAOUITTCTTCCGCAAT^ 

TGGTG CTGTGGGGACATTGATAT CCT TTGTGATAAT CTCITCTAGGTGCCATGACATTGT 
TCAAAAAACTTGATGTTGGTCCACTCCAG CTTGGGGACTATCTTGCAATTGGGGCTATC 
TTCTCAGCAACAGATTCTGTTTGCACCTTACAGGTGCTTAAC 
ACTCTATAGTCTGGTTTTTGGTGAAGGGGTTGTCAATG^ 
TTAATGCAATTGAAGACATTGATATTGCTAATTTTGA 

ATAGGAAATTTT CTCT ACCTATTCTTCAC CAGTACC CTTCTTGGAGTAGT TGCTGGGTT 
G CTTAGTG C CTATATT ATTAAGAAACTATGTTT TGCCAGACACT CAACTG ACAGAGAAG 
TTGCTATCATGATACT CATGGCGTACCTTTCATATATG CTGT CGATGCTG CTAGATC TG 
AGTGG CATTCTCACTGTGTTCTTCTCTGGAATAGTAATGT CACATTACAC TTGGCAT AA 
TGTGACAGAAAG CTCTAGGATTACTAC CAAGCACACTTTTGCTACTTTAT CTTTCATTG 
CTGAAATTTTTCTATTTCTCITATGTTGGGATGGATGCACTGGACATTGAAAAATGGAAA 
TTAGCTAGCAGCAGTCCTAAAAAACCAATTGCTTTAAGTGCAACTATATTGGGCTTGGT 
TATGGTTGGAAG AGCAGCATTTGTATTC C CTTTGTCTTTCTTAT CCAATCTAAGTAAAA 
AAGAGACACGCCCAAAGATCTCCTTCAAGCAGCAAGTAATCATATGGTGGGCAGGTCTC 
ATGAGAGGAGCAGTAT CAATAGCACTTG C CTATCACAAGTTCAC CG CATCTGGTCATAC 
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TGAATTGCGAATCAATGCTATCATGATC^CCAGCACAGTCATTGTTGTTCTGTTCAG^ 

CAATGGTTTTTGGTTTTTTTACCAAGCCTCTCCTCAATCTCCT 

GACATAG<*GCTGATCTCT^ 

GGGGTCTGACTTCGATGTAGGCCAGCCCTCCCCTCAGAACAACCTTCAGC 
CCATTCAGACTCGCTCCGTTCATCGCGTGTGGCGCAAGTTTGATG^ 

CA^A^ 

SEQ ID NO 22: Oryza safciva NHX2 protein 

MGIJDI^ALVI^GGLLVSDYDSI^ 
LITGGVILLVSGGKNSHILVFSEDLFFIY^ 

VGTL I S FVI I SL^AMTLFKKLDVGPLQLGDYIiAIGA IFSATDS VCTLQVIjNQDETPLLY 
fvy^^ AT ^^ raiD ^ TOS ^^ IGN ^ F FTSTLI^GL^ 
AY I IKKLCFARHSTDREVAIMILMAYIiSYMLSMLLDLSGI LTVFFSGIVMSHYTWHNVT 
ES S RI TTKHT FATLS F I AE I FLFLYVGMDAIiD I EKWKLAS S S P KKP IALiS AT I LGLVMV 
GRAAFVFPIiSFIj SNLSKKETRPKI SFKQQVI IWWAGLMRGAVS IAIiAYHKFTASGHTEI* 
RINAIMITS TVIWLFSTMVFGFFTKPIiLNIiIjI PPRPDIAADIiSSQS IIDPLLGSLIiGS 



GS QLGTVTEAEHS 
SEQ ID NO 23 z SaccharomyceB cerevisiae 

ATGCTATCC^^GGTATTGCTGAATATAG CTTTCAAGGTG CTGTTAAC CAC CGC CAAGAG 
AG CAG TTGATCCTX^CGATGATX^TGAACTTCTACC TTCC CCGGAT CTCC CGGGTAG CG 
ATGAC CCTATTG ^^TGATCCTGATGTAGACTTAAACCCTXaTTACAGAAGAAATGT/TC 
TCTTCATGGGCATTGTTCATTATGTTGCTCCTATTGATCTCTGCATTGTGGTCTAGTTA 
CTATTTAACTCAGAAACGAATTAGGGCAGTGCATGAAACTGTGCTTTC^ 
GTATGGTTATTGGCITGATAATAAG^ 

ACTTTTAAT TCATC CTACTTTTTTAATGTT CTATTG C CGCCAATTATTTTAAATAGTGG 

GTACGAGTTGAATCAAGTGAACTTTTTCAATAATATGTTATCTATCTTAAT 

TACCGGGCACCTTCATATCTGCTGTGGTTATTGGAATC^TAT^ 

TTAGGACTAGAG AGTATTGACATTTCATT CGCAGATGCAATGT CTGTTGGTG CTACATT 
ATCTGCTACCGACCCTGTTAC^TTCTOT 

AG CTATATAC CATCAT TTTTGGAGAAT CACTGT TAAATGATGC CATCTCTATTGTTATG 
TTTGAAACCTGTCAAAAATTTCATGGTCAACCTGCAAC^ 

GGCAGGCCTCTTTTTGATGACTTTCTCCSTTTCGTTGTTGATAGGCG 
TTCOTGTTGCTCTrCTGTTGAAACaCACT 

TGTTTGATCTTGTTGATTGCTTATGAATCCTATTTTTTCTCCAACGGTTC 

CG GTATCGT CTC CTTGTTATTTTGCGGAATTACTTTAAAACATTACG CCTATTATAACA 

TGTCAAGAAGAT CACAGAT CAC CATTAAGTATATTTTCCAACTATTGGCAAGATTATCA 

GAGAATTTC^TCTTTATCTATCTAGGTTTAGAACTTTTTACTGAAGTAGAACTAGTCTA 

TAAGCCACTGCTAATTATTGTGGCAGCTATTTCTATATGTGTTGCT 
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AA ^CCGACTC^CAATGGTTTC21AAATTTTGATGAA^ 

SBQ ID NO 24. Saccharomyeea cereviaiae protein 

^^^^1^^ AFKVIiLTTAKIlAVD ^^ DDEI,I,p S PDIiPQSDDP IAGDPDVDLNPVTEBMP 
SSWALFIMLIiLISALWSSYYLTQKRIRAVHETVI^IFYGWIGLII^mT^ 



SEQ ID KO 25 s Magnaporthe gxleea 

^ttcgcatttgctggcacgttcctgtctg<^gtagt<^tcggtg^^c^tcS 

CCATTGTC»TCTTCGAGTC<WCGCA^^ 

ACTCAAACACTATGCATACTTCAACATGTCGOGAAGAACTCAGCTTA^S^MGTA^A 
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TGTTCCAGG TCCTCGCACAACTGTCTGAGAACTTTATCTT TATTTACCTGGGTGTTT CC 

CT CTTTACGGACAAGGATCTCCAGTTC<^G CCC CTC CTCAT CATTGTCAC TGT CATG GC 

GGTGTGCGCAGCTCX3CTGGGTTGCCGTATTCCGACTC^C^TGGGCCATCAACTGG 

ACAAGTACC^3GGCAGAAAGACGTGGCATCAAGAACGTGCCCGAGGAGCTGCCGT^ 

TACC!AAGGCATGCTGTTCTGGGCAGGGTTGCGTGGAGCGGTCGGTGTTGCCCTGGCCGC 

GTTGTTGACGGCCAAGGACCACCGTGCATTCAAGGCGACCGTTCTGGTTGTGGTGGTGC 
TCACTGTCMCATATTTGG^ 

ACGGGAGTGACG GATGAGATCGATTCTGACGATGAATTCGACATCGAGGCAGT TGGGGG 

CTACTACAAGCGATCGGGTAACGGAATAGGTTATAGCCCGGCCGGGCGCAATGGTGTTG 

TGCCCCTGGACACACGTCCAGGTCGGAGACGTGACAGTAATGGCGCCGTCGGTGGAAGA 

GACGCGAGCGGCTGGAGCTCAGGACATAGATCTCCCTTGAGTGCGGCAAGGCCTGGCAG 

TCTCGTCCGTACAGGGTCAACACGCGAAGAAGCGGAAAGACTGGACCTCCTTGGCAACC 

CGGG CGG CTC!GACAGACTCGGATGACTTTGGGAGCX^CATTGACACGTCX3GAC CTGC CG 

CCACCAG CC C CTAGGAGACGATCCAG CC CAATG CCGCCTACGGG CG ACGAAGAGG CAGC 

TGGTTTGCCAGCGGGGGGGAGC!AGGACAAGGTCGAACACAGAGACGG^ 

CCACX5GCCGCGATCC!GCCAGCfTGTTCAGCACCGAG 

CTGGAO^GGACTACATCAAACCGAAGCTACrrGCTCGATGGCGGTG 

CGGTG GTGG CGCTGGCGGAT CGAGTTAG 

SEQ ID NO 26: Magnaporthe grisea protein 

MTFD IAGNIiLELTRRAAEE PEPGGMAVGIiAIiRVFAVDGIjQDLVS FDYQIFFNLLLPP 1 1 
LSSGYEItfQANFFRHIGTILTFAFAGT^ 

GATLS ATDP VTI IAIFNS YKVDPKLYT 1 1 FGEAILNBAVAIVI FESAQKS ARGLTKGS A 
AGISTFFWGFWIFLRDFFGSLFIGALIX5ILTALI^KYTYIjRRFPKIj 
YFSO^IHMSGIVSLLFCXJITIiKHYAYFNMSRRTQ^ 
LFTDKDI^FQPI^IIVTVMAVCAARWVAWPLSWAXl^ 

YQGI^FWAGLRGAVGVALAAIjLTAKDHRAF ifggttvnvleileir 
TGVTDEIDSDDEFDIEAVGGYYKRSGNGIGYSPAGRNGWPLDTRPGRRRDSNGAVGGR 



IiDEDYIKPKLIiLDGGAGRGNGGGAGGS S 
SEQ ID NO 27 s Prolamine promoter 

CTTCTACAT CGG CTTAGGTGTAGCAACACGACT TTATTATTATTATTATT ATTATTATT 
AT TAT TTTAO\AAAATATAAAATAGATCAGTCC CTCACCACAAGTAGAGCAAGTTGGTG 
AGTTATTGTAAAGTTCTACAAAGCTAATTTAAAAGTTATTGCATTA 
TACAAACAAGAGTGTCAATGGAACAATGAAAACC^TATG^ 

TATTATTGAAATTATATAATTCAAAGAGAATAAATCCACATAGCCGTAAAGTTCTACAT 
GTGGTGCATTAC CAAAATATATATAG CTTACAAAACATGACAAG CTTAGT TTGAAAAAT 
TGCAATC CT TATC^CATTGACACATAAAGTGAGTGATGAG TCATAATATTATTTTCTTT 
GCTACCC7VTCATGTATATATGATAGCCACAAAGTTACTTTGATGATGATATCAA 
ATTTTTAGGTGCACCTAACAGAATAT CCAAATAATATGAC TCACTTAGAT CATAATAGA 
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GCATCAAGTAAAACTAACACTCTAAAGCAACCGATGGGAA^ 

GCACAATGAAAATCCT CATCATC CTT CACCACAATT CAAATAT TATAGTTGAAGCATAG 
TAGTA 

SEQ ID NO 28: Dbiquitin promoter without first intron 

GATAATGAGCATTGCATGTCTAAGTTATAAAAAATT 

TTGTTTGAAGTGCAGTTTATCTATCTTTATACATATATTTAAACTTTACT 

ATATAATCTATAGTAC TACAATAATATCAGTGTTTTAGAGAAT CATATAAATGAACAGT 

TAGACATGGTCTAAAGGAC^TTGAGTATTTTGACAACAGGACTCTACAGTTTTA 

TTTAGTGTGCATGTGTTCTOCTTTTTTTTTGCAAATAGCTTC^CCTATATAATACTTCA 

TCCATTTTATTAGTACATCCATTTAGGGTTTAGGGTTAATGGTTTTTATAGACTAATTT 

TITTAGTACATCTATTTTATTCTATTTTAGCCTCTAAATTAAGAAAACTAAAACTCTAT 

TTTAGTTTTTTTATTTAATAATTTAGATATAAAATAGAATAAAATAAAGTGACTAAAAA 

TTAAACAAATACCCTTTAAGAAATTAAAAAAACTAAGGAAACATTT TTCTTGTTT CGAG 

TAGATAATGCt^GCCTGTTAAACGCCGTCGACGAGTCTAACGGACACCAACCAGCGAAC 

C^GCAGCXJTCGCGTCGGGCCAAGCGAAGCAGACGGCACGGCATCTCTGTCGCTGCCTCT 

GGACCCCTCTCGAGAGTTCCGCTCCACCGTTGG 

ATTGCGTGGCGGAGCGGCAGACGTGAGCCGGCACGGC^GGa^CCTCCTCCrCCTCTC^ 
CGG<^CX^X^GCXACGGGGGATTCCTTTCCCA.CCGCTCCTTCGCTTTCCCTTCCTCGCC 
CGCCGTAATAAATAGACACCCCCTCCA(^CCCTC 
GCGCACACACACACAACCAGATCTCC^ 

SEQ ID NO 29s prm3122 (sense, AttBl site in italic) 

GGGkSACAAGrrTGrACAAAAAAGCW 

SEQ ID NO 30 s prm3123 (reverse, complementary/ AttB2 site 
in italic) 

GGC3GACCACTTTGTACAAGAAAGCTGGG^CACyS^ITCAT(?rrCCTTCC 
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